Purpose In Vitro Fertilization is an effective treatment for infertility; however, it has relatively low success in women of advanced maternal age (>37) who have a high risk of producing aneuploid embryos, resulting in implantation failure, a higher rate of miscarriage or birth of a child with chromosome abnormalities. The purpose of this study was to compare the implantation, miscarriage and live birth rates with and without preimplantation genetic screening (PGS) of embryos from patients aged 40 through 43 years. Methods This is a retrospective cohort study, comparing embryos screened for ploidy using trophectoderm biopsy and array comparative genomic hybridization to embryos that were not screened. We compared pregnancy outcomes for traditional fresh IVF cycles with day 5 embryo transfers, Frozen Embryo Transfer (FET) cycles without PGS and PGS-FET (FET of only euploid embryos) cycles of patients with maternal ages ranging from 40 to 43 years, undergoing oocyte retrievals during the period between 1/1/2011 and 12/ 31/2012. Results The implantation rate of euploid embryos transferred in FET cycles (50.9 %) was significantly greater than for unscreened embryos transferred in either fresh (23. Conclusions The present data provides evidence of the benefits of PGS with regard to improved implantation and live birth rate per embryo transferred.
Introduction
In Vitro Fertilization (IVF) is an effective treatment for infertility; however, it has relatively low success in women 40 and older. The decline of fertility with advanced maternal age (AMA) has been shown to be associated with an agedependent aneuploidy increase [1] and may depend on other age-dependent phenomena, as well. Women of AMA (>37) have a high risk of producing aneuploid embryos, resulting in implantation failure, a higher risk of miscarriage or birth of a child with chromosome abnormalities such as Down syndrome or Turner's Syndrome. The objective of this study was to compare the implantation, miscarriage and live birth rates with and without preimplantation genetic screening (PGS) for patients aged 40 through 43 years.
Background
The prevalence of spontaneous abortion and birth of a child with chromosomal abnormalities increases dramatically with AMA. Likewise, the incidence of failed implantation in IVF increases with AMA. An increased incidence of aneuploidy is believed to be a major Capsule Euploid embryos from women (40-43 years) in FET cycles had greater implantation and live birth rates than unscreened embryos in fresh or FET cycles.
reason for the decrease of fertility in IVF [1] [2] [3] . For women over the age of 40 in the United States, roughly half of all clinical pregnancies established through IVF are lost, failing to result in live births (SART CORS Clinic Summary Report, 2012). It has been reported that approximately 50-80 % of all first trimester pregnancy losses result from chromosomal abnormalities in the developing fetus [4] [5] [6] [7] . These abnormalities are a concern for couples seeking IVF treatment to conceive a healthy viable pregnancy. In addition, when miscarriage occurs, this will further delay attempts to achieve their goal. This delay is especially detrimental in older women where precious time is lost while their fertility is rapidly declining.
Traditionally the assisted reproductive technology (ART) community has used morphology assessment alone to select embryos for transfer. However, morphology alone only poorly predicts potential chromosomal abnormalities in embryos selected for transfer. Numerous studies show a significant proportion of aneuploid embryos are capable of achieving the highest morphology score [1, [8] [9] [10] [11] [12] and there is no clear distinction made between chromosomally normal and abnormal embryos by morphology assessment alone [13] . In most recent studies of good prognosis patients, aneuploidy is reported to be as high as 44.9 % of good quality blastocysts biopsied [14] . Further, the timing of morphological events determined using time lapse microscopy (morphokinetics) is insufficient to distinguish euploid embryos [15] . Hence, morphology assessment alone is an inefficient means of selecting the best embryo for transfer.
Numerous studies indicate that undergoing PGS for aneuploidy assessment has a beneficial effect on clinical outcomes in women of AMA [3, [16] [17] [18] . In the most recent randomized controlled trials (RCT), Yang et al. and Scott et al. showed that adding 24 chromosome aneuploidy screening to embryo selection for transfer, significantly improves outcomes by avoiding the transfer of aneuploid embryos. In turn, this increases the chance for implantation and decreases the likelihood of miscarriage associated with aneuploidy [14, 19] . Being able to select the euploid embryo that has higher implantation potential will allow us to limit the numbers of embryos transferred per cycle, thereby decreasing the chance of twins and high order multiple gestation while increasing overall pregnancy rate [20] . Other studies have also shown that implantation rates remain similar regardless of maternal age following embryo biopsy and PGS when only euploid embryos were transferred [3, 21] .
The purpose of this study was to determine the efficacy of PGS for women ages 40-43; whether PGS and transfer of euploid embryos improves implantation, reduces the frequency of spontaneous loss, and increases the delivery rate per transferred embryo.
Materials and methods
This was a retrospective study designed to compare the embryo implantation, spontaneous abortion and live birth rates with and without PGS in women aged 40 through 43 years old at the time of oocyte retrieval. We compared pregnancy outcomes for traditional fresh IVF cycles with day 5 embryo transfer (ET), Frozen Embryo Transfer cycles (transferring blastocysts) without PGS (FET) and Frozen Embryo Transfer cycles following PGS (trophectoderm (TE) biopsy, cryopreservation and FET of only euploid embryos) in patients 40 through 43 years, undergoing oocyte retrievals during the period between 1/1/2011 and 12/31/2012. Only patients using their own oocytes were included (donor oocyte cycles were excluded)
Controlled Ovarian Hyperstimulation (COH) was performed using gonadotropin-releasing hormone (GnRH) down regulation, microdose leuprolide acetate, or GnRHantagonist protocols and exogenous gonadotropins (recombinant follicle stimulating hormone (FSH) and human menopausal gonadotropin (hMG)). When lead follicles reached 17-mm mean diameter, final oocyte maturation was induced using an intra-muscular injection of 10,000 IU hCG (Pregnyl: Organo Oss. The Netherlands) or subcutaneous injection of leuprolide acetate. Oocyte retrieval via transvaginal ultrasound-guided needle aspiration of ovarian follicular fluid was performed 36 h later. Sperm was processed for insemination or intracellular sperm injection (ICSI) as previously described [22, 23] . ICSI was performed for patients diagnosed with male factor infertility or a history of failed fertilization. Normally fertilized zygotes exhibiting two pronuclei (PN) were cultured to day 3 in 30 ul droplets of culture media (Quinn's Cleavage Medium, Cooper Surgical) and monitored for embryonic development as previously described [24] . Both the fresh IVF and PGS group had same criteria for culture to day 5/6. Only patients with at least 3-5 good quality 6-8 cell embryos on day 3 underwent extended culture to day5/6 for transfer or biopsy. The stages of blastocyst development were assessed using the criteria of Gardner and Lane [25] .
In the IVF group, embryos were selected for fresh transfer on day 5/6 based on morphologic criteria alone (IVF-ET). Embryo transfer was performed using the Sureview Wallace catheter (Smith's Medical International Ltd., Hythe, UK) under ultrasound guidance. Progesterone supplementation for luteal phase support was either by injection of progesterone in oil (Watson Pharma, Parsippany, NJ) or vaginally (Crinone, Endometrin or suppositories) beginning on the day following oocyte retrieval.
Excess embryos of suitable good quality (Grades 2Bc, 2Cb or better) were vitrified using the Irvine vitrification kit (Irvine, Santa Ana, CA) and Cryolock device (BioTech, Cummin, GA).
Patients undergoing FETs were administered oral estradiol tablets (Estrace, Warner Chilcott, Rockaway, NJ) beginning on day 2 of the menstrual cycle to prepare the uterus for embryo transfer and implantation. Once the uterine lining was at least 7 mm with a ring pattern, injections of progesterone in oil (Watson Pharma, Parsippany, NJ) or vaginal suppositories (Crinone, Endometrin or suppositories) were administered. On the 6th day of progesterone, embryos were warmed using Irvine (Santa Ana, CA) warming kits and then transferred to the patient's uterus under ultrasound guidance.
Trophectoderm biopsy and genetic screening
Patients having PGS performed on their embryos underwent COH and IVF just as IVF patients. TE biopsy and genetic screening were performed as described previously [26] . For blastocyst biopsy, all viable embryos were subjected to zona perforation on day 3. A small opening in the zona pellucida (ZP) was created using Cronus 3 Laser (400 mW 0.357mS pulse width: Cronus Research Instrument Ltd. Falmouth, United Kingdom). Following this treatment, the embryos were returned to culture (Quinn's Blastocyst Medium, Cooper Surgical). The embryos were then assessed on day 5 and day 6 and if deemed necessary again on day 7. Those embryos that developed to the expanded blastocyst stage with differentiation of ICM and TE cells (Grade 2Bc or 2Cb or better) were biopsied. TE cells herniating through the zona perforation were grasped with gentle aspiration applied to a biopsy pipette and the cells were pulled gently away from the remainder of the blastocyst. Several strategically directed laser pulses (400 mW 0.6mS pulse) and further traction helped to separate the TE biopsy from the blastocyst. The biopsied cells were immediately rinsed in PBS washing buffer, loaded into a PCR tube with 2ul of washing buffer. Each of the PCR tubes containing the TE biopsy were labeled with the number corresponding to the embryo from which it was removed and shipped on dry ice to the reference genetic lab for analysis.
All blastocysts subjected to TE biopsy were vitrified immediately following the biopsy procedure using the Irvine Vitrification Kit (Irvine Scientific, Santa Ana, CA) and were loaded onto Cryolock (BioTech, Cummin, GA). All biopsy specimens derived from blastocyst stage embryos were analyzed using 24 chromosomes array comparative genomic hybridization (aCGH) by Reprogenetics, LLC (Livingston, NJ, 07039) as described previously [3] .
Once the aCGH results were obtained, patients having a euploid embryo were scheduled for an FET cycle after her next menses. FETs of euploid blastocysts were performed in the same manner as FET's of unbiopsied/ unscreened embryos. On the 6th day of progesterone, the desired number, (generally one and sometimes two) euploid embryos were warmed using Irvine (Santa Ana, CA) warming kits and then transferred to the patient's uterus under ultrasound guidance.
Pregnancy tests (blood Beta hCG levels) were carried out on day 28 of the cycle and if positive again on day 35. Patients having a positive pregnancy test were scanned on day 42 to 49 for presence of intrauterine sac and fetal heart activity.
Statistics
Clinical pregnancy was defined as the presence of an intrauterine gestational sac(s) with fetal cardiac activity as documented by ultrasound. Outcome parameters of Implantation rate (IR: number of intrauterine gestational sacs / total number of embryos transferred), live birth (babies) per embryo transferred (DelR: number of babies born / number of embryos transferred) and incidence of live delivery per fetal sac (LDPS: babies born/ gestational sacs) were determined for each treatment group. For statistical comparison between two groups, chi square, and student's t-test were used as appropriate. Statistical analysis was performed using Microsoft Excel, SPSS software and/or Graphpad online. p<0.05 was defined as statistically significant.
Results
A total of 620 cycles in patients 40 through 43 years of age underwent ovarian stimulation between January, 2011 and December, 2012: Four hundred fifty IVF cycles were planned without PGS (No-PGS group) and 170 were planned with TE biopsy and PGS for ploidy determination (PGS group). Baseline characteristics of the patients are summarized in Table 1 . There were no significant differences in age, maximum d2/d3 FSH or incidence of most of diagnoses or stimulation protocols between the PGS and No-PGS groups. Patients in the PGS group had higher gravidity, higher incidence of prior pregnancy loss (biochemical pregnancies, spontaneous losses) and higher incidence of both full-term and pre-term deliveries than those in the No-PGS group. In addition, patients in the PGS group had a lower incidence of Tubal Factor and a lower incidence of unexplained infertility.
Oocyte retrievals were cancelled for poor ovarian response in 19.1 % (86/450) of cycles in the No-PGS group and 14.7 %(25/170) of cycles in PGS group (not significant). Of the remaining 509 cycles that proceeded to oocyte retrieval; 364 intended to undergo IVF-ET (No-PGS) and 145 intended to pursue IVF with PGS (PGS). GnRH agonist triggers were used in 10 patients in the PGS group and 21 patients in the No PGS group. The two proportions of the cycles 6.9 and 5.8 %, respectively, were not significantly different (X 2 comparison). Although patients in the PGS group on average received more total gonadotropins (p>0.03) the total number of eggs retrieved, number fertilized, embryos cultured beyond day 3, day 3 embryo quality, total number of blastocysts and blastocyst quality (Table 2) were not significantly different between the 2 groups. Patients undergoing PGS had significantly higher total gonadotropin, FSH and/or hMG administered.
Ploidy results
Of the 145 retrievals performed on patients initially desiring PGS, 120 retrievals with PGS were performed. 25 retrievals ultimately had no PGS, either because embryos did not reach a suitable blastocyst stage for biopsy (11 retrievals=7.6 % of the retrievals) or because patients chose to undergo fresh ET without PGS (14 retrievals=9.7 % of the retrievals) usually because the numbers of embryos were small enough that selection of 1-2 embryos for transfer did not require ploidy results (See Fig. 1a) . Fourteen patients initially planned PGS then declined PGS and underwent fresh transfer. One of these patients achieved live birth and another suffered a clinical pregnancy loss of an aneuploid fetus.
In total, 451 blastocysts were biopsied over this 2-year period of which 58.6 % were performed on day 5, 38.6 % on day 6 and 2.8 % on day 7 blastocysts. Of the embryos biopsied, ploidy analysis using aCGH revealed that 20.4 % (n=92) were euploid, 74.3 % were aneuploid (n=335), 2.2 % (n=10) had chaotic profiles after amplification and 3 % (n=14) had no diagnosis. Among the aneuploid blastocysts, 23.3 % (n=78) displayed single chromosome monosomy, 21.2 % (n=71) displayed single chromosome trisomy and 24.8 % (n=83) of the aneuploid blastocysts had two chromosomes affected (either monosomy, trisomy or both) while 
Availability of embryos for transfer
Embryos were available for transfer in the No-PGS group in 344 of the 364 (95 %) retrievals because embryo selection was based solely on morphology. When embryos were not available it was due to either failed fertilization or poor embryo development. In contrast, in the PGS group, blastocysts were available for transfer in 76 of the 145 (52.4 %) retrievals since cycles where there was no biopsy (25 retrievals listed above) or when none of the biopsied embryos were euploid (44 retrievals) were not considered from that point forward (see Fig. 1a and b) .
Transfer and pregnancy outcome Embryos were transferred either fresh (when no PGS was performed) or in an FET cycle subsequent to the retrieval cycle when a euploid embryo was available. Implantation and delivery per embryo: are improvements in implantation due to selection of euploid embryos or due to uterine preparation in FET cycles?
In order to compare implantation and delivery per embryo in the PGS and No-PGS groups we restricted our analysis in both groups to only include embryos that would have been biopsied (Graded 2Bc or 2Cb or better). Therefore, we considered only fresh transfers of blastocysts when blastocysts of this quality or better were transferred. Fresh transfers involving embryos of poorer quality were excluded from consideration.
An additional difference exists between the patients with PGS and those with No-PGS. Patients with PGS underwent FETs whereas patients in the No-PGS group underwent fresh ET (IVF). We have compared outcomes in these two groups with a third group of patients in order to attempt to discern whether the FET paradigm or the transfer of only euploid embryos was the major reason for the significant difference between the PGS and the No-PGS groups. This third group (No-PGS FET) underwent FET with embryos cryopreserved during the No-PGS cycles examined herein but that had been neither biopsied nor genetically screened for aneuploidy (Table 3). Our criterion for selection of blastocysts for cryopreservation was the same as our criterion for biopsy (Grade 2Bc or 2Cb or better). Therefore, since all embryos for FET were pre-selected by the cryopreservation criterion, no adjustment is necessary for comparison of the PGS FET groups with the other two groups (see Table 3 ).
There were 127 fresh transfers in the No-PGS group, 28 FETs in the No-PGS Group and 49 FETs in PGS group. The numbers of embryos per transfer were 2.38, 2.25 and 1.12 for the No-PGS fresh, No-PGS FET and PGS FET groups, respectively. The numbers of embryos transferred were significantly less in the PGS group (P<0.0001) than in either of the other two groups. Estimates of live birth rates for each of the three groups were calculated below. For the remainder of this manuscript, we will focus our comparisons of outcomes on a per embryo rather than a per patient basis.
Implantation rates were 23.8, 25.4 and 50.9 % for the No-PGS fresh, No-PGS FET and PGS FET groups, respectively (Fig. 1, Table 3 ). These rates were significantly different (Contingency X 2 =42.7 with 2°of freedom, p<< 0.001). IR's were not significantly different when the No-PGS fresh and No-PGS FET groups were compared. However, there was a significant difference in IR's between the No-PGS FET group and the PGS FET groups (Contingency X 2 =8.1, with 1°of freedom, 0.025<p<0.05).
There were significant differences in the incidences of live delivery per embryo transferred (DelR) for the three groups: (Fig. 2) . These incidences of LDPS were not significantly different when considering all three groups together (Contingency X 2 =3.1, with 2°of freedom, 0.15<p<0.20).
Discussion
It is imperative that IVF treatment paradigms are designed so as to offer patients the most effective and efficient means of attaining their goal of a healthy pregnancy and child. Traditionally, embryo selection for transfer has been to select the most advanced stage embryo on the day of transfer. With the advent of TE biopsy and 24 chromosome screening it is now possible to identify chromosomally normal embryos that have reached an advanced stage of development and preferentially transfer those embryos one by one so that we can achieve similar pregnancy and live births rates more efficiently. In this study, it is shown that acceptable rates for clinical pregnancy and delivery were obtained using transfer of fresh unscreened blastocysts, FET of unscreened blastocysts and FET of blastocysts selected for their euploid status. However we must also consider that the number of embryos transferred was significantly different in the PGS and No PGS groups.
Therefore, we chose not to focus on these rates because the numbers of embryos transferred were significantly different when comparing PGS and No PGS groups but rather, we chose to compare outcomes per embryo and per sac in order to determine if euploid blastocysts are superior to unscreened blastocysts in achieving pregnancy and live birth.
Infertility diagnoses and patient characteristics prior to COH were markedly similar when comparing the group of patients whether planning to undergo PGS or not. Patients undergoing PGS had higher gravidity, more prior full term births pre-term births, spontaneous losses and biochemical pregnancies than those patients opting for fresh transfer without chromosomal screening of their embryos. This is not surprising since PGS is of more interest to patients who have experienced prior IVF failure and losses. The higher incidence of tubal factor in the No-PGS group may, in part, be a selection bias associated with the higher incidence of pregnancy in the PGS group, many of whom had achieved pregnancy without the use of assisted reproductive techniques. There were also significant differences in gonadotropin administration between the two groups of patients who underwent oocyte retrieval. However, despite these differences in gonadotropin administration, there were no significant differences in patient response, fertilization, or embryonic progression that could be associated with outcome. The impact of these differences, apparent in the comparison groups, on outcomes, is not clear and may or may not bear any relation to the improved implantation seen in the PGS group.
Live births per cycle or per retrieval: attempt to account for unexplained attrition of patients It is difficult to compare success per cycle or per retrieval between the patients undergoing PGS and those not undergoing PGS, largely because patients with frozen embryos do not necessarily return to our facility to undergo FET soon after cryopreservation. While 53 patients had euploid embryos cryopreserved, to date just 48 have returned for FETs. Some patients have removed their euploid embryos to other facilities for a variety of reasons, most frequent being the need to use the services of a gestational carrier. Other patients opt to store their embryos for future use. In addition, as described already a significant number of patients had no embryos available for transfer either because of a failure to develop to a stage suitable for biopsy or because none of the embryos were euploid. Since this is not an unusual occurrence in this population of patients it presents difficulty when calculating success rates per retrieval or per initiated cycle. The difficulty arises from inability to account for two groups of patients: 1) those who decide not to undergo biopsy when they know how many oocytes are fertilized or when the number of embryos is small, and 2) those who after biopsy and genetic screening have no euploid embryos. The former group often opts to go ahead and have an embryo transfer despite the low chances of success while the latter group will have no transfer since there are no euploid embryos available. Prior to the availability of PGS, these patients would have had embryos transferred and may have experienced clinical pregnancy. However, assuming that the genetic screening of TE cells is representative of the cells remaining in the embryo (blastocyst), there is virtually no chance of a chromosomally normal live birth from aneuploid embryos.
If we adjust for patients who do not return for euploid embryos, we can estimate the clinical pregnancy rates and live birth rates per retrieval and per initiated cycle by assuming that the same pregnancy and delivery rates would occur for all patients with embryos available. When this is done, the Clinical Pregnancy Rates (CPR) per retrieval (28.8 %) and per initiated cycle (24.6 %) in the PGS group can be compared with the CPR per retrieval (34.6 %) and per initiated cycle (29.3 %) for the No PGS group. Similarly, the live birth rates per retrieval (25.6 %) and per initiated cycle (21.9 %) in the PGS group can be compared with the live birth rates per retrieval (21.4 %) and per initiated cycle (18.1 %) for the No PGS group. Numerically, the live birth rates for the PGS group are~20 % greater than the comparable live birth rates in the No PGS group, but significance cannot be determined in this example that relies on assumptions and extrapolations.
Implantation
The incidence of implantation for blastocysts found to be euploid (51.0 %) was approximately twice the incidence of implantation for embryos that were not screened (23.8 % [fresh ET] and 25.4 % [FET]) (Fig. 2, Table 3 ). The superiority of implantation potential for euploid embryos regardless of patient age has been reported previously [3, 16, 19, 27, 28] . Moreover, when embryos were not screened for ploidy status the IR's were comparable in the fresh and FET cycles. This suggests that the selection of euploid embryos was the primary reason for the increase in implantation rates indicating that the uterine environment during preparation for FET was comparable to the uterine environment during COH in this study.
There was no significant difference in LDPS regardless of whether they were unscreened or euploid. This suggests that the significant difference in DelR was primarily driven by the significant differences in implantation rather than the differences in sac losses. We observed that there was no difference in implantation or delivery between Fresh IVF and FET in this cohort of patients. This does not support the observations of Shapiro et al. [29] , although it does indicate that FETs are not inferior to IVF. Unfortunately, our study includes small numbers of FET's in this group of patients with advancing age. It should also be acknowledged that embryos for No-PGS FET were predominantly those embryos that were not the first choices for transfer, since the first choice embryos were transferred in fresh cycles. This may have limited our data's ability to support Shapiro's conclusions regarding improved outcomes following FET. Therefore, we caution ourselves and temper our conclusions regarding the comparison of No-PGS FET and No-PGS fresh results.
In addition, it must be stated that the number of FETs with No PGS were small and may not be sufficient to accurately estimate the incidence of implantation and the rate of sac loss.
Delivery per embryo transferred
The incidence of delivery per embryo transferred was significantly greater for PGS than for IVF or FET with No-PGS (Table 3) . Since the incidence of aneuploidy for products of conception is high, 50-80 % [4] [5] [6] [7] it is expected that a reduction of aneuploid embryos might lead to a decreased incidence of pregnancy loss and an increased incidence of LDPS (Fig. 2) .
Sacs lost per implanted embryo
We would expect that the incidence of loss of implanted sacs would be significantly less in the PGS FET group as suggested by Munne et al. [1] and others [28, 30] . The incidence of loss of implanted sacs was not significantly different among the three groups in this study (Fig. 2) . Whether this was due to small numbers of cases or from no fundamental difference between euploid and unselected blastocysts will require further investigation.
Advantages to the avoidance of sac losses include the avoidance of the emotional distress of achieving pregnancy and then losing the pregnancy (as many of our patients suffering from recurrent pregnancy loss have previously experienced, repeatedly), the avoidance of additional invasive procedures (dilation and curettage's, treatment with methotrexate, repeated blood draws to affirm the disappearance of any trophectodermal tissue), and the avoidance of these associated delays in progressing to another retrieval cycle. While patients may suffer emotionally from finding that they have of no euploid blastocysts, it is possible to minimize this emotional stress by managing patient expectations prior to and throughout the cycle for retrieval, biopsy and PGS. Many patients in this 40+ age group who have no euploid blastocysts in their first cycle are successful in subsequent cycles in cryopreserving euploid blastocysts and achieving live birth after undergoing repeat cycles for biopsy and PGS. If unsuccessful, the knowledge they gain can help them to consider alternative options such as donor egg
Multiple gestations
It is widely accepted that the incidence of multiple gestations is directly related to the number of embryos transferred [31, 32] . As expected, in our study the incidence of multiple gestations was significantly greater in the groups with a higher average numbers of embryos transferred (No-PGS fresh and No-PGS FET) than in the group with a lower average number of embryos transferred (PGS FET). Screening for ploidy allowed us to identify the euploid embryos with presumably the highest potential for implantation and delivery to term thus allowing for the majority of the euploid embryos to be transferred in single embryo transfers resulting in a lower incidence of multiple pregnancy.
Conclusion
Performance of TE biopsy and PGS using aCGH for patients aged 40 through 43 permits the identification and selection of euploid embryos for transfer. By employing these technologies it is possible to achieve higher implantation and pregnancy rates per embryo transferred because it avoids the transfer of aneuploid embryos, not identified in unscreened cohorts that are not capable of achieving ongoing pregnancy and live birth. In addition, the incidences of miscarriage and chromosomally abnormal pregnancies are reduced. Moreover, TE biopsy, PGS and aCGH allow for the transfer of a single embryo thereby reducing the risks associated with multiple gestations. All of these consequences are beneficial to patients desiring to achieve live birth of a healthy child using IVF, providing patients, even patients of advancing age, with a win-win situation. The validity of these benefits may be more meaningfully demonstrated in randomized controlled trial. In addition, avoiding the time delay from a miscarriage and the psychological benefit of knowing the IVF cycle failed solely due to the lack of a euploid embryo empowers patients with more knowledge to make better future treatment decisions.
